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STUDY TIPS
WORKED SOLUTIONS

NMZ2.4: NUMERICAL METHODS:
BISECTION METHOD

Question

Use the bisection method to find the root of X2 - 3 =0 thatliesintheinterval [1,2] to a tolerance of 0.1.

Worked Solution
P" “'Dlemnc.e, @;- 0‘05 l'g F%N‘red. o (ﬁ\a\b
one decmal place acewraly & achieved.

pg= 1, by=2, E<008 , f@):m:LJB
bo"‘

?
0o {)n,@;'
(%5%) o] o —NOAR . us
An L Ln 2
Trerefore, we Gill uge B jreratons , n=0,1,2,3 4

n 2

n=0: &,=!,b,=2, Co:Jé_CQoﬂ'bo)'-‘- I'ij@)f-lq--?J

fe)=£05) = () - 3 =-0.15
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n=1: q,=15 ; b[ =2, Clzé(q‘-!-b,):tﬂ"s? ,f@t):.at},g

Fed= £(19) ’»QWS)'L-B - 0:0625
£o)=40) = 2 -3 =

S o) *F(C)) = 00635 > O
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Trerefwe.  C becomes b, in the Aext bertion..

N=2: 0,=15, b=115 ¢ = 5(0a+h)= 1495 Je=ol-3

$lea)= (168 = (1.626) =3 = -o0.35q
§(bo)= £ (178) = 18) -3 = 0.6625

Since. :F@.J X {-(Cl) z —~0099% £ O
then dhere gt be a root i he inrerval 1615, 15 ]
‘mere&‘;,(e C, becomes s n e nexd iterator.

N=3:  Og= [625,b,= 115, c,=6 @by )= 14875, J60 =2C-3
et ek et ...

The bisectwn of e interval is (epeatied o B reahons (nzo@n:@

The cosultt ae Shown th the fzble belon .

b-¢c £ £, eof ©o0m25S < 005, the
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i | a b c b—c f(b) fe) | f(b)xf(c) | Action
0| 1 2 L5 05 (>¢) 1 ~0.75 <0 a=c
1 | 15 2 1.7 025 e) I 1.75 >0 b=c
2 | 15 175 1625 0125 (> ¢) 00625 | -03594 <0 a=c
3 | 1625 | 175 16875 0.0625 (> 5) 00625 | -0.1523 <0 a=c
4 | 16875 | 1.7 171875 0.03125 (< o)

MeTe @ Fifier S Weratens b-c = 0:03125, and since
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